Crucial role of heme oxygenase-1 in the sensitivity of acute myeloid leukemia cell line Kasumi-1 to ursolic acid.
Ursolic acid (UA), which has been used extensively as an antileukemic agent in traditional Chinese medicine, is safely edible if originating from food. We found that the apoptotic rate of acute myeloid leukemia (AML) subtype M2 (AML-M2) cell line Kasumi-1 treated by UA was higher than those of other leukemia cell lines, but was not as high as that treated by arabinofuranosyl cytidine (Ara-C), suggesting that UA is an important chemotherapeutic agent to treat AML-M2. Heme oxygenase-1 (HO-1) is a key enzyme exerting potent cytoprotection, cell proliferation, and drug resistance. HO-1 in Kasumi-1 cells was upregulated by being treated with low-dose rather than high-dose UA. Inhibition of HO-1 by zinc protoporphyrin (ZnPP) IX sensitized Kasumi-1 cells to UA, and the apoptotic rate was close to that induced by Ara-C (P<0.01). The sensitizing effect of ZnPP was associated with caspase activation, bcl-2 downregulation, and PARP activation. After silencing HO-1 by siRNA transfection with lentivirus, the cells' proliferation induced by UA was increased as it was by Ara-C. Furthermore, combining ZnPP with UA prolonged the survival of mice bearing the AML subtype M2 tumor with smaller volume of tumor and size of spleen. The results showed that the Kasumi-1 cell line was the most sensitive to UA, but the apoptotic effect was inferior to that treated by Ara-C because of HO-1 upregulation. AML-M2 can feasibly be treated by target-inhibiting HO-1 that enhances the antileukemia effects of UA in vitro and in vivo.